Objective. To design, implement, and evaluate a strategy to actively engage doctor of pharmacy (PharmD) students at local and distant sites in a pharmacokinetics course. Design. A Web-based system was designed that allowed second-year pharmacy students to choose whether to participate in a instructor-led class discussion session by registering prior to or during the first 10 minutes of each class. The instructor then used the program to randomly select students to respond to questions based on the assigned reading. Five percent of the overall course grade was based on class participation. Assessment. For each class session, an average of 85% of students at both the local and distant campuses registered for participation in class discussion and approximately 5% were called on to respond to questions. Student responses to course survey questions regarding the participation strategy were overwhelmingly positive, with 75%-90% agreeing that the strategy more actively engaged them in classroom activities, resulting in improved learning. Student performance in all assessment categories was almost identical at the local and distant sites. Conclusions. Implementation of a participation strategy in a large course synchronously taught on 2 campuses is feasible and results in successful engagement of most students at both sites.
INTRODUCTION
Active participation of college students in class discussions is expected to facilitate critical thinking, resulting in increased retention of information and learning. 1 Depending on the instructor's preference, students may participate in class discussions voluntarily or be called on by the instructor. Although achieving voluntary participation of students in small groups or small classroom settings is relatively easy, implementation of the voluntary participation strategy in a large classroom setting is extremely challenging. This is because reticent students can avoid participation easier in larger classrooms, making it more difficult to achieve balance in discussion across students. 2 Only approximately 25% of students voluntarily participate in class discussions, with an even smaller group (12%) dominating the discussion. Because of these limitations, many instructors understandably resort to lecturebased teaching formats in large classes, further limiting, unwittingly, student participation.
As challenging as student participation is to achieve in large traditional classrooms, participation of students at a remote site during a synchronous teaching format is even more difficult to accomplish. Distant education decreases the interaction between the teacher and students at the distant site. 3 Approximately 30% of the students at remote education sites talk, sleep, or otherwise do not pay attention during synchronous delivery of classes. 4 Therefore, methods must be devised to engage students, in particular those at the remote learning site, during synchronous delivery of course content.
As an instructor at the Texas Tech School of Pharmacy, the author had used voluntary participation in traditional classroom settings to teach basic and applied (clinical) pharmacokinetics using a quasi-problem-basedlearning approach for more than a decade. 5 However, as the class sizes increased, it became increasingly difficult to implement voluntary participation successfully. Additionally, Texas Tech School of Pharmacy in Amarillo opened a new campus in Abilene in 2007, with most of the courses, including Clinical Pharmacokinetics, offered in a synchronous mode during the first 2 years of curriculum. In this system, classes are originated from either Amarillo or Abilene, depending on the location of the instructor. Recognizing the shortcomings of voluntary participation in traditional large classrooms and the additional difficulties expected with the addition of a remote campus, the author decided to design an instructional strategy to engage students at both local and remote classrooms during the synchronous learning sessions. The goal was to create a transparent strategy that while only a small fraction of students actually would be called on to answer questions in each session, there would be an equal probability for every student to be called on to participate in class discussions. The hypothesis was that requiring participation in class discussions, in addition to completion of other active-learning activities such as online quizzes and assignments, would result in equal learning among students at the local and distant campuses.
DESIGN
The Clinical Pharmacokinetics course was designed to actively involve students in the learning process. The principles of the course, described in detail in previous articles, [6] [7] [8] are as follow:
(1) Provide reading handouts to students at least 2 weeks before each class. (2) Formulate learning outcomes as cases/practice problems/scenarios. (3) Require students to work on the cases before attending class. (4) Center the class session on discussion of the cases rather than on the reading handouts. (5) Reward (with grades) students for their work. Before the addition of the Abilene campus, the above principles were achieved by student participation in class discussions, completion of a quiz on the current topic at the end of each class session, and completion of takehome assignments on that day's topic. Although class participation was voluntary without any credit assigned, quizzes and take-home assignments comprised 10% and 30% of the students' overall course grade, respectively, with the remaining 60% of the grade determined by their scores on regular examinations. In 2008-2009, a strategy to encourage class participation was implemented and counted 5% of the total course grade, reducing the weight of take-home assignment grades from 30% to 25%, while keeping the weight of the quiz and examination grades at 10% and 60%, respectively.
The participation strategy used a Web-based database for setting up the instructor's preferences and student registration. In the first step, the instructor set up the date and time for registration for each session. Next, students who wished to participate in that session's discussion registered online during the allotted window of time, which was 10 minutes before and after the start of each class ( Figure 1 ). Students had the option of choosing not to register for a session because of lack of preparation or for any other reason. After they registered, the program assigned them a unique number applicable only to that session. During the discussion of the cases, the instructor used the online program to randomly select students from the registration database ( Figure 2 ). The student's number and campus location appeared on the screen at both campuses, and the selected student then was asked to answer 1 or more questions using 1 of the microphones available at both sites.
All students who registered for participation in the session received full credit for that session regardless of whether or not they were called on to participate. This American Journal of Pharmaceutical Education 2010; 74 (7) Article 118. meant there was no penalty for incorrect or partial answers. The intent was to make students come to class prepared for discussion, not to actually grade their answers. Students who chose not to register received a grade of zero for that session. The strategy was first implemented during the 2008-2009 academic year, when the founding class in Abilene began its second year of the program. There were 87 and 37 students in Amarillo and Abilene, respectively, with all instruction originating from Amarillo. The demographics and academic characteristics of the students already have been published. 9 Students at the 2 sites were equivalent in terms of prepharmacy grade point average (GPA) and Pharmacy College Admission Test (PCAT) scores. In terms of the course schedule, Clinical Pharmacokinetics is a 3-semester credit hour course offered as 2 weekly sessions of 75 minutes each. There were a total of 32 sessions in the semester with 1 used for introduction and 4 devoted to administering progress examinations; hence, the participation strategy could be used in 27 sessions. Because there was no make-up opportunity for class participation, students were allowed to miss or decline to participate in up to 3 sessions without any penalty.
EVALUATION AND ASSESSMENT
To evaluate the effectiveness of the participation strategy, the number of students that registered and the number that were called on to participate were recorded for each session for each campus. Unpaired, two-tailed t tests were used to identify any differences between the 2 campuses in students' degree of participation. Additionally, a Web-based, anonymous survey regarding the student perceptions of the usefulness of the strategy was administered at the end of semester. The survey consisted of 10 Likert-scale questions plus 1 open-ended question for comments. The differences between the responses of the local and distant campuses to the survey questions were tested using Chi square analysis. Finally, all grades for the course (participation, quizzes, assignments, and examinations) were separated based on campus, and unpaired, two-tailed t test analysis was used to determine any differences in the students' performance between the local and distant campuses.
An average of 85% of students on each campus registered for participation in each class (84.6% 6 9.0% at the Amarillo campus; 85.1% 6 8.4% at the Abilene campus). Of those who registered, approximately 5% of students at each campus were called on during a class to participate (4.6% 6 1.7% at the Amarillo campus; 4.9% 6 2.6% at the Amarillo campus). There were no significant differences between the 2 campuses in their level of registration (P 5 0.821) or actual participation (P 5 0.733) during the entire semester.
The percentage of students who registered for class participation was higher (.90%) at both campuses earlier in the semester (first 7 classes). There were periodic sudden drops in registration at different times, starting with class session 8 (week 4 of instruction). The lowest registration level was approximately 70%, which occurred 3 times during the semester. Except for a few minor differences, the patterns of registration at both campuses were similar. As for actual participation, the designed strategy resulted in participation of students from both campuses in every session, except for 1 session, when the random system did not call on any student from Abilene.
The rate of registration for class participation throughout the semester ranged from 29.6% to 100% among students on the Amarillo campus and 7.4% to 100% for the Abilene campus. Although some students registered for class participation only a few times during the entire semester, there were no students who did not register at all. Examination of the class records confirmed that the low frequency of registration observed for some students was not due to a lack of class attendance because the same students completed quizzes that were administered in the same class sessions for which they declined to register for participation.
Student response rates to the anonymous participation survey administered at the end of the semester were high at both the Amarillo (96.6%) and Abilene (97.2%) campuses ( Table 1 ). The first 3 questions dealt with the process of registration/participation. An overwhelming percentage of students at both campuses (.97%) agreed or strongly agreed that the process of registration was easy (question 1). Additionally, more than 80% of the students at both campuses agreed or strongly agreed that the allotted time for registration was appropriate (question 2). Similar percentages of students agreed or strongly agreed that they preferred the use of a participation number instead of their name to call on them in class (question 3). A large proportion of students at both campuses (75%-90%) agreed or strongly agreed that the designed strategy for participation made them attend the class more frequently (question 4), come to class more prepared (question 5), and pay more attention during the class (question 6). Most importantly, 80% of Abilene students and 79% of Amarillo students agreed or strongly agreed that the participation requirement led to improved learning (question 8). Approximately 90% of the students at each campus agreed or strongly agreed that the class participation strategy should be used in this course in the future (question 10). The majority of students at both campuses were neutral regarding an increase in the credit assigned for class participation (question 9). There were no statistical differences between the 2 campuses regarding the responses to all questions except for question 7, which dealt with the effectiveness of the strategy in increasing engagement of students at the distant (Abilene) site. Although the majority of students at both campuses agreed or strongly agreed with this statement, students at the distant site (Abilene) were more positive (P 5 0.017) about the effectiveness of the strategy than those at the local site (89% versus 64%; Table 1 ).
Student grades in all areas of the course are presented in Table 2 . The participation grades reflect the instructor dropping up to 3 grades of zero for missed a Means are calculated based on the following scale: strongly agree 5 5; agree 5 4; neutral 5 3; disagree 5 2; strongly disagree 5 1 b n 5 84 (84 out of 87 students in Amarillo responded to the survey). c n 5 36 (36 out of 37 students in Abilene responded to the survey). d Significant difference between the 2 campuses, based on chi square analysis ( p 5 0.017).
class participations for each student. The average grades of students at the distant site in all categories were equivalent to those for students at the local site, with no significant differences. The overall course grades were 87.4 6 6.4 (range: 70-97) for the Abilene students and 88.2 6 5.7 (range: 73-99) for the Amarillo students.
DISCUSSION
The Accreditation Council for Pharmacy Education (ACPE) expects that all PharmD students have high-quality, face-to-face experiences with patients, practitioners, faculty members, and each other, regardless of the method used for curriculum delivery. 10 Additionally, ACPE does not have separate standards for onsite and distance programs and requires that similar outcomes and competency-based standards be achieved by both types of programs.
The goal of implementing a new participation strategy to the Clinical Pharmacokinetics course at the Texas Tech School of Pharmacy was to prevent an expected lack of participation and active engagement of most students, particularly those at a new distant site. The data presented in the Evaluation and Assessment section clearly show the successful achievement of this goal using the designed approach.
Several aspects of the program had to be considered carefully before implementation, including whether to allow students to opt out and how much course credit to assign to student participation. While the instructor desired that all students participate in class discussions, he wanted them to choose to participate rather than be forced to participate. Thus, a registration process was designed, whereby students ''voluntarily'' registered for class participation. Previous research has shown that credit incentive increases students' participation, especially among low-responding students. 2 However, because the participation process in large classrooms does not lend itself to accurate assessment, the author assigned a relatively small credit (5% of the total course grade) to this activity. Despite the small incentive, approximately 85% of students at both campuses chose to participate in the class discussions, suggesting successful achievement of the instructor's goal. However, the level of registration was not uniform across the semester. There were sessions when registration dropped to approximately 70%. These sessions occurred beyond 4 weeks after the start of the semester, and most, if not all, happened when students had examinations in other courses on the same day. Additionally, there was lower registration for class participation during the last week of the semester because some students who had not used their 3 allowances for missing class participation, chose to opt out of participating in the last few class discussions. The combination of 5% credit incentive and the ''voluntary'' registration process resulted in successful implementation of a strategy for increasing class participation.
Another decision was whether to call students by their name or a participation number when asking them questions. The instructor was concerned that flashing students' names on the screen might be intimidating for some students, so the system was designed to generate a participation number for each student. The survey results at the end of the semester were in agreement with the instructor's assumption as more than 80% of students agreed or strongly agreed that being identified by a number was preferable to announcing their name (Table 1) . Although the name of the student called on was not shown on the screen, it was available to the instructor by scrolling down the window on his computer screen. This was done so that if a student did not respond when his/her participation number was called or forgot or misplaced his/her participation number, he/she could be identified by name (this occurred only once during the semester). Overall, assigning a participation number system seemed to be an efficient, less intimidating approach to calling on students to participate in class.
In addition to the participation number, the responses of the students to the other questions in the participation survey were also overwhelmingly positive (Table 1) . Students' surprisingly positive survey responses (Table 1) to a strategy to encourage them to participate in class (an ongoing challenge for all instructors) also may be attributed to the provision of a registration process for participation. This put students in control of whether or not they might be called on in class. Additionally, the instructor did his best to create a nonthreatening atmosphere during class discussions by clarifying that students did not have to know the correct answer to receive participation credit, but had to explain how they arrived at their answers. 2) 87.4 (6.4) a n 5 87 students in Amarillo. b n 5 37 students in Abilene.
Fifty-three students (43%) provided written comments in their survey responses about the participation strategy. All but 1 of the written comments were either positive or offered suggestions for improvement. The most repeated positive comments related to the use of participation numbers instead of names and the success of the strategy in increasing students' preparedness for class, which resulted in more learning. The 1 negative comment received stated that the instructor should use only examinations to determine the course grade and not any other assessments, such as class participation, quizzes, or assignments. Five students suggested that the participation strategy should be modified so that no student was called on to participate for a second time before everybody had a chance to participate once. However, doing this would defeat the main purpose of the design, which is to make students come to every class prepared because they could be asked to participate.
An issue of interest to educators, administrators, and accreditation agencies in the distant education programs is the performance of students in distant site programs relative to students in on-site programs. The Amarillo, Lubbock, and Dallas campuses of Texas Tech School of Pharmacy, which use a synchronous teaching format to deliver the pharmacotherapeutic courses to all sites, found that the performance of students at local and distant sites were similar. 11, 12 The studies were carried out during the third year of the pharmacy program, when students were distributed among the 3 campuses after spending the first 2 years in Amarillo. Additionally, equivalent performance of firstyear students in Anatomy and Pharmaceutical Calculations was found at the distant campus in Abilene and the local site in Amarillo during the 2007-2008 academic year. 9 In agreement with these studies, 9, 11, 12 the performances of the students at the local and distant sites were almost identical in all areas of assessment in our study ( Table 2 ).
In terms of limitations, the current strategy uses an all or none credit for each session, which may present as a limitation for those students who have worked on some, but not all, parts of the cases. Additionally, because there is no penalty associated with not knowing the correct answer, the system is subject to abuse in case students register without actually having worked on the cases. To minimize these limitations, the instructor is in the process of modifying the registration system so that students select those questions in the case that they would like to answer for each session. This will allow for partial credit (instead of all or none) to be awarded for each session and also will remove the possibility of abuse of the system. In the presence of such a system, one may include a penalty if a student claims that (s)he does not know the answer to that question when they are called.
Because of the success of the class participation strategy described here, a number of colleagues at Texas Tech School of Pharmacy have expressed interest in using the system. In fact, a colleague already has used the strategy in another course (Principles of Drug Action) offered to first-year pharmacy students. The instructor is modifying the registration system to allow multiple instructors with individualized accounts and settings to use the system.
SUMMARY
A class participation strategy to engage PharmD students in a large class taught synchronously at local and distant sites was developed using an online, Web-based registration process. The strategy successfully engaged students at both sites during the class sessions. Students overwhelmingly agreed that the strategy increased their preparedness and their attention during the class, resulting in improved learning. The instruction format used in this course, including the participation strategy, resulted in equivalent performances of students at the local and distant sites.
